Acoustic Cluster Therapy (ACT)--A novel concept for ultrasound mediated, targeted drug delivery.
A novel approach for ultrasound (US) mediated drug delivery - Acoustic Cluster Therapy (ACT) - is proposed, and basic characteristics of the ACT formulation are elucidated. The concept comprises administration of free flowing clusters of negatively charged microbubbles and positively charged microdroplets. The clusters are activated within the target pathology by diagnostic US, undergo an ensuing liquid-to-gas phase shift and transiently deposit 20-30 μm large bubbles in the microvasculature, occluding blood flow for ∼5-10 min. Further application of US will induce biomechanical effects that increases the vascular permeability, leading to a locally enhanced extravasation of components from the vascular compartment (e.g. released or co-administered drugs). Methodologies are detailed for determination of vital in-vitro characteristics of the ACT compound; cluster concentration and size distribution. It is shown how these attributes can be engineered through various formulation parameters, and their significance as predictors of biological behaviour, such as deposit characteristics, is demonstrated by US imaging in a dog model. Furthermore, in-vivo properties of the activated ACT bubbles are studied by intravital microscopy in a rat model, confirming the postulated behaviour of the concept.